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This paper describes the interaction of some of the important parameters affecting the mixing process in a quick mixing region of a
rich burn/quick mix/lean burn (RQL) combustor. The performance of the quick mixing region is significantly affected by the geomet-
ric designs of both the mixing domain and the jet inlet orifices. In this paper, several of the important geometric parameters and
operating conditions affecting the mixing process were analytically studied. Parameters such as jet-to-mainstream momentum flux
ratio (J), mass flow ratio (MR), orifice geometry, orifice orientation, and number of orifices/row (equally spaced) around the circum-
ferential direction have been analyzed. Three different sets of orifice shapes were investigated: (1) square, (2) elongated slots, and (3)
equilateral triangles. Based on the analytical results, the best mixing configuration depends significantly on the penetration depth of
the jet to prevent the hot mainstream flow from being entrained behind the orifice. The structure in a circular mixing section is highly
weighted toward the outer wall and any mixing structure affecting this area significantly affects the overall results. The increase in the
number of orifices per row increases the mixing performance. Strong swirl in the quick mixing region appears to have an adverse
effect on mixing at higher J conditions. Higher slot slant angles and aspect ratios are generally the best mixing configurations at higher
momentum-flux ratio (J) conditions. However, the square and triangular shaped orifices were more effective mixing configurations at
lower J conditions.
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